Given a simple arrangement of n pseudolines in the Euclidean plane, associate with line i
erwise. Let r~= (r;,~J, ...~~-1 ), we show that the vector (I-1, rz, ...,~~) is already an encoding.
We use this encoding to improve the upper bound on the number ,of arrangements of n pseudolines to 2°6988"n . Moreover, we have enumerated arrangements with 10 pseudolines.
As a by-product we determine their exact number and we can show that the maximal number of halving lines of 10 point in the plane is 13. Permission to make digital/herd copies of all or part of this material for personal or classroom use is granted without fee provided that the copies are not made or distributed for profit or commercial advantage, the copyright notice, the title of the publication and its date appear, and notice is given that copyright is by permission of the ACM, Inc. To copy otherwise, to republish, to post on servers or to redistribute to lists, requires specific permission and/or fee. Grunbaum's monograph [8] . The oriented matroid point of view on arrangements is taken in Bjorner et al. [2] . Enumeration questions for arrangements are discussed in ( [2] , Subsection 6.5) and in Knuth ([9] , Section 9). In most texts arrangements of pseudolines are defined with the real projective plane as ambient space. In contrast, we consider arrangements in the Euclidean plane. (1) The first element of E is the identity permutation (1, 2,. ... n) and the last element of X is the reverse permutation (n,...,2,l).
(2) Two consecutive permutations in X differ by the reversal of an adjacent pair.
Following
Goodman and Pollack [6, 7] we call a sequence E of (~) + In the next section we propose a new encoding of arrangements from which we easily obtain bn <0.7213 n2.
In Section 3 we work a little harder to obtain an improved bound of b. <0.6988 n2.
Encoding arrangements
Representing an arrangement by an allowable sequence can be seen as an encoding by an ordered sequence of vertical cuts through the arrangement.
We turn the picture and give a representation by a sequence of horizontal cuts. An obvious way to do this is to asso- To get from the bottom face to the top face every pseudoline has to be crossed. Since a cut consists of n edges only it follows that the order of edges of a cut represents a permutation of the lines of the arrangement. The sweep begins at the leftmost cut consisting of all left unbounded edges. The permutation corresponding to thk cut is the identity permutation.
An advance move corresponds to shifting the topological line cross a point of the ar- Therefore, j is a candidate index for an advance move. For a better understanding of the encoding @ it would be interesting to have some tools to discriminate between members from 7. that are in the image of @ and those that are not.
At this time we have little more than the second algorithm from the above proof. We can take arbitrary elements T~Tn as input to this algorithm. The two possible outcomes are.
(1) The algorithm gets stuck before (~) moves have been made, i.e., in the current vector V there is no index i with vi = 1 and Vi+l = O. T indeed corresponds to an arrangement.
Other cases can be ruled out as follows. Suppose that T can be swept and consider the sequence of permutations generated. Since line i moved up n -i times and down i -1 line i ends up on wire n -i + 1. This proves that we end up with the reverse permutation.
Hence, the sequence is allowable and corresponds to an arrangement. the size of middle-levels and the more general k-set problem see [11] , [7] and the references therein. 
